
JDLP, 1888. 

~h~ dates solar halos were observed Over the great- 
est extent of territory during Jllly mere from the 6th to lltll, 
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Kuowille, Tenn. : a brilliant meteor was observed falling 
under the polar 'OS3' p. 2Gth* 
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Inurn; none were reported from AIR., Colo., Conll., Del., D. c., 
&d., Miss., Mont., Nebr., N. Mex., R. 1.9 w. va., Wyo 

lunar halos were reported during tho  first ialf of 

none were recorded ; the greatest number, though not 

But 
the month, there beiug eleven days during that period on 

Q'merous, mope reported on the 17th aqd 22d, in eight states 
and territories, They mere soen on from five to seven days 
In Ark', '"'7 Tex' reported from 

C.9 Utah, Vt., wis.,  yo. 
The phases of the moou, Washington mean time, during 

as given in "The American Ephemeris and Nautical 
aQanac," are as follows : new xnoOn, 8% 1311. 8 . 4 ~ .  ; first 
qUWer, lSth, 19h. 4.6m.; full moon, 2% 1%. 36.9111.; laat 
quarter, 30th, 3h. 21.4m. ; apogee, 3d, L3h- ; perigee, 18th, 
'*oh.; apogee, 31st, 0.9h. 

Cal*, c010'9 Conn'7 Dak*, Idaho, Iud' T', Ky', 
Md', Miss', Mont', Mex*, Ohio' Oregon, R' ''7 

Mario11, Va. 8% nhie Hill Observatory, Mass. llth! Web- ster, Dak. ; Cedar Rapids, Iowa; Kalamezoo, Nicli.; Tiffin, 
Ohio. 13th, Yuma, Ariz.; Mauchester, N. H.; Cleburne and 

15th, 17th, Utica, N. Y. lSth, Cedar Rapids, Iowa; Kala- 

port, Mass. 25th, Jacksonborough, Ohio j Cleburne, Teu. 26th, 
Webster, Dak.; Kalamazoo, Mich.; Clebiime, Tex.; Rappalinn- 

burne, Tex. 30th, Uleburne, Tox.; Marion, Va. 31st, Lead _... - 

Mesquite, Tex*; RapPahannock, Va' 

mazoo,Mich. 

14th, NemburJ'port, Mass* 

22d, B:tnning,Cal* ; Molltros%Colo. ; Kalamazoo, 
Mich*; Beverly and Egg Harbr  J. 24t11, Newbury- 

Dock, Vas 
Stateburg, S. 0,; Marion, Va. 

28t11, Cedar Rapids, Iowa; Japksonborough, Ohio; 
29th, Kalamazoo, Mich.; Clo- 

mETEORS. 
New Pork City : R meteor of unusual brilliancy mas observed 

at 10.10 p. m. on the 4th j i t  crossed the from the north- 
west to the southeast aud had the appe~ranc~ Of an ordinary 

port Stanton, N. Max. : a very brilliant Feteor was observed 
at 11 p. m., 4th ; it was first visible in u l m u t h  190° and ski- 
t'& 300 and traveled about 20° in a south~esterlg directiou. 
10webster, Day Co., Dalr. : a large meteor was observed about 

811 altitude ot'450; 
the meteor was similar to the sun in brightness and objects 
'W shadows to the south. 

rocket. 

P. m., 11th ; it exploded in the north 

~ 1 1 1 ,  La. 
MIRAGE. 

Tho only stations reporting mirage during the mouth mere 
Webster, Dak., on the 2x1, 3d, Sth, Gth, Oth, loth, 12th, 14th 
to 25th, 31st; and Yuma, Ariz., 0x1 the 2d. 

SAND STORXS. 

Red Bluff, Cd. : a dust whirl occurred in this city a t  3 p. m. 
311 the lSth, its diameter being abO1lt thirty feet; i t  rose into 
the air fully 2,000 feet, and when i t  reached its maximum 
height the column broke and the dust flew off laterally in all 
directions. A similar dust whirl, which rose about 10,000 feet 
in the air, is reported to lime beell observed at  the same time 
Rve miles east of'this city. 

Sand storms occurred also AS follows : Rio Grande City, Tex., 
I th ,  loth, 25th, 29th; Fort NcDomll, Ariz., lSth, 10th; Fort 
Bomie, Ariz., 23d, 26th. 

VERIFIO AT1 0 NS . 
percerltages of verifications of' the official indica,tions of 

8ignal Service for July, 1888, were not ~ m p l e t e d  in time 
? be Published in this REVIEW. They Will will be published 
I' a later number. 

LOUAL VERIFICATIONS. 
?he following extracts from the published reports of the state 
'atller services for July, 1888, show the Percentages of verifl- 

cabon Of weather and temperature signals for the various states: 
k,blichigan.-Wenther signals are now displayed in one hundred and thirty 
t b F ! n  the stcrte, and upon the baggage-cars oftwentY-six trains of eight of 

B e indications are issued nt 10 p. m., daily, fron1 the Chief Signal Office, 

(tZhe percentage of verification of these llldicatlons for Jul is aa follows 
"efification is taken from reports of displaymen furnisged this office 

T p i p a l  railroads of the state. 

aahin@on, and are for the twenty-four houfs from a. nl. to 7 n. m. 

monthly): temperature, 79.3 per cent; weather, 80.7 per cent. ; temperature 
and weather, 80.0 per cent. 

Weather signals nre disployed on the ha g e cnrs of the followin4 railronds: 
C. & G. T. R'y; D., G. H. & M. R'y; D. be?+. T. R'y; N. C. main line and 
branches. C. 8: W. N. k'y;  G. R. & 1. R'y; p. H. 8; N. d. R'y; and the 
P. 0. C% f'. A. R'y. 

Miwtesota.--The verification of weather signals were: 72 per cent. for 
wenther, and 79 er cent. for temperature. 

Nebrasku.-T!e percentages of correct weather predictions for the state 
were: tein erature, 81.6; weather 78,O; mean, 79.8. 

Ohio . -he  ercentage of veridca.tm of weather siGnels received from the 
Signal Office in bashington, and distributed to twenty-nine display stntions, was 
81 for weather, and 81 for temperature. 

Oregon.-At Albany, weather. 78 per cent.; temperature, 84 per cent. At 
Roscburg, weather, 81 per cent.; temperature, 65 per cent. General average 
for the state, 76 per cent. 

South Carolina--The percentage of Verification of the wenther and tem- 
perature predictions for the state was: weather, 76.0; temperature, 80.0. 

- 
STATE WEATHER SERVICES. 

'he following extrmts are republished from reports for July, 1888, of the directors of the various state weather services: 
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ALABANA. 
The month has been about an average July in all res ects exce t in the 

amount of rain. The temperature was only 0O.3 above t!e normaf A few 
days were quite warm but most of the period was mild, and in most sections 
of middle and north Alabama the ni hts were cool and and pleasant. 

The precipitation was 2.48 inches te low the normal. This deficitf however, 
has produced no serious results because the preceding weeks had gven  a suf- 
ficient amount of rain to greatly advance the cro 9. l’he rain was not evenly 

Summa? y . 
Temperature in degrees Fahr.).--Monthly mean, 80.9; highest monthly 

100, a t  Opelika on the 26th, Pine h p  le on the 1Bth, and !&on on the 30th; 
minimum, 64, at Fort Deposit on tEe 30th  Gadsden on the 21st, Mount 
Willing on the 20th, and Talladega on the 24th; mnga for state, 36; greatest 
locel monthly range, 42, a t  Marion; lenst local monthly range, 19, a t  New 
Market. 

distributed over the state, some sections having P ess than one inch. 

mean, 84, a t  Se I ma; lowest monthly mean. 77, at Valle Head; maximum, 

-~ 
Ben’ itation (in inches).-Avern e for the state, 3.08; greatest, 6.00, at 

Wind.-Prevailing direction, southenst.--P. H. Ndl, jr.,  Signal Corps, 
Edwarc&4le; least, 0.76, rrt Tuscuinfia. 

- 
Auburn, director. 

ABKANSAS. 
Temperature ( in  degrees Fahr.).--Monthly mean, 82.1 ; hi hest monthly 

mean, 87.8, at hlalvern; lowest monthly mean, 74.3, a t  El Dorngo; maximum, 
111.0, at Lead Hill on the 8lst; minimum, 66.0, at Forrest City on the 22d- 
monthly range for state, 66.0; greatest local monthly range, 63.0, a t  1,ead 
Hill; least low1 monthly range, 24.0, at DttytoIi. 

Preci italiott (in inches).-Avern e for the state, 3.07; reatest, 8.80, at 
Dnllas;?east, 0.26, a t  Malvern.-Pro) John C. Rran)ier, Lit& Rock, director; 
W. U. Simons, Private, Signal Coips, assistant. 

ILLINOIS. 
The noticeable features of July have been a marked uniformity of atmos- 

pheric pressure and irregularity in rainfall. 
From the 1st to the 8th the oscillations of the barometer were very slight, 

the pressure being slightly above the average. On the 9th and 10th the only 
decided “ Low of the month occurred, and from that date until the end of 
the month the xessure was mostly above the average. The lowest barometer 
was on the lotk and the highest on the 20th. 

The temperature was nearly the aversee, except at a few stations where it 
was the average or slightly above. The middle of the month wns com aratively 
cool, but the first and last days were extremly hot. The hottest {ays were 
the 7th and 31st; the coolest day was the 14th. During the last days of the 
month the temperature was everywhere above go’, and in some Instances 
above 100’. 

A marked feature of the month wns the great wind and  rain storm, on the 
afternoon of the 4th, which swe t across Iowa and tlus state, doing immense 
damn$: to standing crops. In  &in& the oat crop, which had never been so 
promising, wna probably damaged one-third by the wind. 

The heaviest and most general rainfall of the month occurred on the 8th and 
9th. The following are some of the largest amourits reported: Atwood, 4.68 
inches; Mabomet, 3.86; Anna, 2.60; hledo, 2.42; Peoria, 2.00; Benson, 1.96; 
Sprinfeld, 1.81; Paris, 1.76; Greenfield, 1.79; Oswego, 1.60. A t  Peoria on 
the 8t 1.10 inches fell in thirty minutes. but probably the heaviest rainfall of 
the month was at Pekin, on the 26th, when 2.20 inches fell in an hour. The 
heaviest continuous rainfall of which this office has any record occurred, how- 
ever, on the evening of the 8th arid morning of the 9th, in Chnmpai n county, 
6.10 inches falling a t  Philo iii twenty-two hours. All the rainfall of the 
month was in showers, mostly heavy, but varying m t l y  in amount-in some 

h e r e  was a fall of 8.86 inches at Philo. 7.94 at  Pekin ; 7.06 a t  Atwood ; 6.81 
a t  Grig villc ; 6.48 at Peoria; 6.30 at .!Jacksonville while only 0.70 inch was 
the to tgfor  the month at Joliet.-Col. Charleg F. dills, Spi-ing$eld, director; 
James Cassady, Sergeant, Signal Corps, asszstant. 

INDIANA. 
The temperature during the month wn.~ not unusually hi h; cool nights and 

moderately warm days prevailed, except 011 a few days, wfen the advance of 
the slight barometric pressure on the 3d and 4th, 8th and 9th and 29th, 30th 
and alst were nccom anied by temperatures during the day above goo, and on 

J u l  , 1888, with thetem erature of July, 1887, pn exceeingl  great difference 
wilrbe noted ; during t l e  latter the heat was intense each Jay without inter- 
ru tion, and the maximum temperature everywhere wns higher, while during 
Jufy, 1888, exceedingly high temperatures were reached on comparatively few 
days. 

On account of the very heavy rains on July 8th and Bth, the amount of re- 
c i  itation was sliehtly in excess a t  man stations. The few other rains w&ch 
feb were badly distnbuted and of smal~amount ,  fallin only in pnssing local 
showers. Small hail fell on the 23d at Mnuay. and on %e 28th at Vevay. 

The general conditions of the weather during July were favorable to the 
harvesting of hay and cereals, and, although durin5 the latter part of the month 
there wns hardly sufficient precipitation, the conditions of the weather were also 
quite beneficial to the growth and matiiring of corn which, at the end of the 
month, is in excellent condition and promising a better harvest, both in re- 

laces far above the average, and in others, only f miles distant, far below. 

the 6th and 7th wit R a higher barometer. Compariu the temperature of 

and 81’ in the eastern. 
Three “rainy spells ” pnssed across the state, occurringabout the 8th, 16tbl 

and 24thf giving us an average of 2.64 inches. Or: the total amount, the e@t- 
ern division received 32 per cent., the middle dlvislon 28 per cent., and the 
western division 40 per celit. 

Summary. 
Temperature (in degrees Fahr.).-hfonthl mean, 81; highest monthly mea3 

Topeka; maximum, 117, a t  Bunker Hill, on the 31st; minimum, 49, at Good. 
land, on the 18th; range for statel 68; greatest local monthly range, 68, et 
Ellsworth; lenst local motlthly mnk$e, 28, a t  Coldwater; greatest dally ranger 
49, a t  Tribune, on the 4th; least dally range, 7, at Goodland, on the 8th. 

i*recipitation (in inches).-Average for the state, 2.G4; greatest, 7.001 et 
Morse; l e u t ,  .30, at Cawker City. 

Wind.-Prevailing direction, SOU$.-fioJ 3. T. Lovewcll, Topeka, di- 
rector; T. B. Jennings, Sergeant, S W a l  Corps, assistant. 

84, at Carneiro and Salina; h e S t  .mont i ly mean, 77, a t  Goodlaud an 

LOUISIANA. 
An excess of 1O.O is noted in.the 8verage temperature for the atate during 

the month of July, 1888. During the past seventeen years there have bee” 
eight Julys when the average temwrnture W ~ S  lower than that for the ,Ontb 
just passed; the coolest of which Wm J l l b  of 1882, when the mean wns 79’a4* 
r h e  excess for the past mollthe occurred in the northern section of the state, 
the mean for the southern sect1011 belng nbout the normal. 

There was a deficiency of one an$ one-halfinches in the average rainfall for 
the state during the pnst month, being a deficiency of one inch in the northe‘’ 
section and two inches in the .southern section. The s o u t h y  art of the 
state received one inch more rainfall than the northern part. 1 he {istribution 
wns inequal, and the rains cnerall local in character. Trinity and hfnyette 
&lone report a daily rainfalf cxcee Allg two inches. 

Summary. 
Temperature (in degrees Fab .  ).-Monthly mean, 82.6; highest montblY 

mean, 84.8, at Vidalia. lowest monthly mean, 78.1, at Lnfayette; maximu@’ 
102, at Ninden on 16th and 20th; and at  Liberty Hill On 14th, 24th, 26thi 
and 26th; minimum, 60 at Calhoun on the 22d and 23d; and at Liberty Bil 
on 22d and 23d; range lor state, 42; greatest local nionthly range, 42, a t  Lib’ 
ert Hill; least local monthly rarlge, 24.6, a t  New Orleans; greatest average 
d& range, 27.0, at Liberty Hill; least average daily range, 14.3, a t  New or 

et leans. 
Precipitation (in inches .-Average for the state, 3.44; greatest, 6.77, 

h f a  ette; least, 0.84, at 0 i r d .  
dnd.-Prevailing dircctioI1, south.-R. E. Kerkam, Sergeant, Signal 

Corps, New Orleanu, in charge. 
MICHIGAN. 

8 is Tern erature ( in  degrees Fahr.).--The mean temperature for J U I ~ ,  6 9 . ~ ) ~ ~  
1.4 b e z w  the normal of thirteen ears. The temperature was below the er 
mal in all sections during July. h e  greatest deviation occurred in the U P  

eninsuln, and the least in the nprthern and southern sections. There l’ 
gee, but a small change in the dally tern erature this month. Themean doily 

sixteen days, being normal on four da s. The highest mean daily temPersi 

above the normal, and the l0we.G 60, when the tem erature was 12 beIo\V 
normal. The hi Lest mean dad temperature for t f e  past thirteen years OC’ 

and 12th, 1888. The highest m a n  month1 temperature, 74.8, Occurre 
1876 and 1878, and the lowest, 66.7, Occurreg in  1884. The maximum te@’ 
pwature, 100, occurred at Houghton on the ad, and at Orner on the IOtb’ 
1 he warm days occurred on the 3d1 4% 6% and Gth, 29th, and 30th. The 
temperature was reported above the normal at only two stations, viz: Adria’’ 
excess 0.6, and a t  Marshall, extess 1.1 for the month. 

Becipitation (in i n c h ) . - l h e  y e r a g e  amount of precipitation for Julfl 

1.02, is 1.40 below the normd of thirteen years. The precipitation wns belo‘ 
the normal in all sections, the greatest deficienc occurring in the UP$ 
peninsula and the least in the nofihern.section. !n the central section 
reatest deficiency occurred in the counties of Huron, Gratiot, Clinton, IOni@’ 

hacomb, and Ingham. I n  the southern section there was a deficiency in 
counties of Berrien, Branch, Calhoun, Hillsdale, and Jackson. General rei’’ 

1 occurred on the 8th, 12th, 18 th  2 2 4  26th and 31st. 
Wind.-Prevailing direction, sou~hweSt.--N. B. Conger, Sergeant, si@ 

Corps, Lansing, in charge. 

temperature was above the normal on e P even days, and below the normal 

ture, 77, occurred on the 3d and 30t z , when the temperature ww 6 and e 

curred on the 19& 1876 89, a n i  the lowest, 60, occurred on the 4th, I d i s  8821 
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MINNESOTA. 
The most notable feature of (he month WRS the frequency of thunder-storms 

The average was one every three days for each station, and many of the storm 
were violent, especially in the southern division of the state. 

Temperature ( in  degrees Fuhr.).-Considering the 5Vholc state, the tcm 
In the vicinity of Saint Paul an( 

binneapolis the temperature was about normal. There was a deficiency o 
from 1 to 2 in the southern part of the state, and in the vicinity of Lake Su 
Perior the deficiency amounted to 3. 

A-ecipitation (in iitche.q).-An average amount of rain fell during tlie month 
but the distribution was not equal. At Saint Paul there ww an excess of 2.2( 
Over the normal of seventeen years. In  the souther11 and eastern countie, 
there was a slieht deficiency. At  Saint Vincent there WIS a deficiency of 0.1: 
aS compared with previous months of the same name. 

Wind.-The prevailing direction of wind, south\vest--fi~f. W. W. Puyne 
North$&, director; John Healy, Az’vate, Signal Colps, Saint  Paul, as 
&ant. 

MISSISSIPPI- 
Temperature (in degrees E’uhr. ).-Monthly mean, 82 ; highest monthlj 

mean 86, a t  Columbiis; lowest monthly meall, 79, a t  vorinth; maximum, 104 
at Cdlumbus on 6th, and Brookhaven on 1 4 t h  ~nln~miim,  66, at Corinth 01 
28d; range for state, 48; greatest local moiithlJI range, 44, at Corinth; leas 
local monthly rangc, 21, a t  Biloxi; grcatest dally range, 36O, a t  Haalehurst 
lenst daily range, 1, at Pearlington. The monthly mean temperature, 82. i! 
the same as it  was for this month last year and 1s about the normal. Thc 
maximum temperature a t  the different stations generally occurred on the 14tl 
and the minimum on the 21st. The highest temperature reported during thc 
month was 104 at  Columbus on the 6th, nnd the same at Brookhaven on thc 
14th. The lowest temperature was 66 at Corinth on the 23d, and 60 at  Por 
Gibson on the 22d. 

Preci itation (in inches).-Average for the .State, 3.41; greatest, 6.60, a 
Palo A t 0  and Aberdeen; least, 0.83, a t  Artonlsh Plantation. The averagc 

Average rainfall for thi! 
month last year, 4.38. ‘he rain was genernllY well dlstrlbnted both as t< 
quantity and time.-&of. R. B. Fdton ,  Ozford, director; N. J. Wright 
Jr. ,  Sergeant, Signal Corps, assistant. 

MISSOUBI. 

erature was nearly 1 below the normal. 

for the state 3.41 is very near the norma1* 

The average temperature for July w01s 79O.2. The highest reported wai 
111O.O at Protem, nnd the lowest was G O O . 0  at  Ironto?* The average of maxi 
?U-rn temperatures was 90O.2, and the average ofn1ln1nl!lm temperatures 01O.6, 
making an average monthly range of 87.6. 

The avera e preci itation was 3.26 inches, which was 0.43 inch below tht 
TEe greatest amount reported W a s  10.48 inches at  Kirks. 

ville, and least 0.60 inch at Springfield.-nof. Bancis E. Nipher, Saini 
LWis, director; G. A. Weber, Sergeant, s ignal  corps, assistant. 

for fu ly  

NEBRASKA. 
The past month has becn one of extremes of brit with a pre. 

Pollderance of hot dnys, and thero has been throughout the state, except ir 
the southwestern corner, about the normal rainfall. 

A’ecipitation (in inches).--‘l‘he rainfall h a  ran ed from 1.00 at  Red Wil. 
low to  over 6.00 at De Soto and at Sargent! the rainfall extending 
alorlg the Nissouri River and also along the mlddle LOUp ; all bnt a small area 
in the southwestern corner of the state have had Over 2.00, so that in eneral 
the rainfall has been renter than for the corresponding month in t f e  two 
years ast. What is afso of importance the tm&cr of rainy dnys has beer 

%?nperalure (in degrees Fahr.).-The mea” temperatiire for thc month 
been over 3 above the normal ; maximum for the stnte is 105 at Kim- 

all, with maximum at other stations ranging above 100 gcnerdly ; the mini. 
mum was 46 also at  I‘knball. 

The 
weather has been cnerally favoruble for llenrlY CY0 s.-Prof. Goodwin 

Swezey, Crete, Sirector; 0. A. Loveland, Corporal, l igna1  &ws, assist. 
Qnt. 

The tem erature for July was slightly below and the pressiirc slight1 nbove 
normal. $he hi hest tem erature reported, 1130, occurrod a t  Ehorado 
‘an on on the 22%; and tho yowest, 26O, occurred at Austin on the 19th. 

TCe rainfall for July was light and consid!rabl below tho average. The 
heaviest fall reported was 1.13 inches at  PJIY, ‘vhite Pine eonnty.--?of. 

R e d ,  Sergeant, Szgnal 
‘ 0 ~ 8 ,  assistant. 

NEW ENQLAND METEOROLOGIOAL SOOIETY. 
The month is remarltable for ikq small llumb!? of warm days and its con- 

sequent low average temperature. I n  only a few lnStauc:s were readinga of 90° 
'cached, and the *vera e temperature at twenty-one Stations shows n deficiency 
Of 8O.8 when compare% with the records of Pest yean. 

ThuruEer-sto-.-These were numerous, 8nd in afew instances wide-spread 
and destructive. On the 6th thunder-storms occurred in Now Ham shire, 
‘Qsachusetts Rho& Island, and Con?ectlcut, and on the 7th in. h n e ,  

Bampsh{re, and Vermont; both series dated to the low depression then 
Pa%lng near Nowfoundland. On the night of the 11-12th severe showers were 

normap. 

There has been a larger number than usual, however, of cloudy days. 

NEVADA. 

W. h n d ,  Careon City, director; Cbr les  

general over h’ew England, with high winds, which reuched the violence of a 
tornado at  Cambridge and Monson, Mass., and Canaan, N. Y. The unusual 
phenomenon of a luminous electric cloud G O O  by 20°, with incessant lightning, 
was noted at  Manchester, IT. H. Between the 19th and 31st thunder was re- 

orted from some station on every day, except the 25th. The storms best 
$eveloped in thie interval were on 20th-21st in all the states of New England, 
on the 23d and 24th in Maine, New Hampshire, central Nnssachusctts, and 
Connecticut, and on the Slst in a11 of the states. Of these storms those on the 
20th-21st and 31st were situated south and the others soutliwest of the centre 
of their respective depressions. 

Summaw. 
Tern erature (in degrees Fahr.).--hlonthIy mean, 66.1 (93 stations); highest 

month? mean, 70.6, at Olneyville and Hartford; lowest monthly mean, 61.1, 
at  Berfin Falls; maximum, 94, a t  Stratford, on the 22d; minimum, 82, a t  
Williamstown, on the 15th; ran e for New England, 02; greatest local monthly 
range, 68, at  Berlin Mills; least focal month1 range, 27, a t  Nnntuckct; greatest 
daily range, 49, at Berlin Mills, on the 2d; resst daily range, 2, at Cambridge 
and Cotint, on tlie 27th and 28th respective1 . 

Precipitation (in inches).-Average for d e w  England, 2.38 (116 stations); 
greatest, 6.67, a t  Long Plain; least, 0.91, at Belmont. 

Wind.-Prevailing direction, southwest.- Prof. William 1% Niles, Boston, 
Nass., pre-ridmt; Prof. Winslow Upton, fiovidence, 12. I., secretary; 0. A: 
Oswell, Sergeant, Signal Corps, Boston, Mass., assistant. 

NEW JERSEY. 
The mean temperature for July, 1888, 71O.1, isonly three-tenths of a de ree 

higher than the mean for June, and is 3O.4 below the nverage determined t o m  
past records of forty-ei ht stations. The highest tem erntures (above SOo) 
were recorded on tho 61&, 7th, 23d, and 24th, and the rowest (below G O O )  on 
thj?,2d, 14th, lath, and 19th. 

1 he average roinfnll for the state, 5.40 inches, is 0.82 inch below the July 
average, and was uneven1 distribnted. The largest total for the month, 7.03 
inches, is reported from f;urlington county, and the least, 1.25 inches, from 
Morris county. The largest total in twenty-four hours, 3.78 inches, occurred 
at  Oceanic on the 19th, and a t  Moorestown, 3. I8 inches, on the 19th and 20th. 

Summu? y. 
Temperature (in degrees Fahr.).--hIonthly mean, 71.2 ; highest monthly 

mean, 76.0, at Trenton ; lowest monthly mean, Gi.7, at Hanover ; maximum, 
99.0, at Lambertville, on23d ; minimum, 45.0, a t  Hanover and TenaRy on 14th 
and 18th,respectively; range for state, 64; greatest local monthly range, 60, at  
TenaRy; least localmonthly range. 32, a t  Ocean City; greatest daily range, 42, 
at Tenafly on 3d and 25th; least daily range, 2, a t  Oceanic on 9th. 

Precipitation (in inckes).-Averago for the state, 3.60; greatest, 7.03, at 
hfoorestown ; least, 1.25, at Gillette. 

Wi~~!.-Prevailing direction, northwest and southwest. -Prof. Qeor e H. 
Cook, New Brunswick, director; X. NcGann, Sergeant, Signal dqw, 
assistant. 

NORTH CAROLINA. 
Temperature (in degrees Fuhr.).-Monthly mean, 76.4. highest monthly 

mean, 80.0, a t  Salisbur ; lowest monthly mean, 73.9, at 1, nchburg; maxi- 
mum, 104, at Cheraw, 8, C., on 9th; 1ninimum, 62, a t  Werdon, on the 2d; 
range for state, 62; greatest local monthly range, 46, at Lamberton; least local 
monthly range, 23.4, at Hatteras. 

Hatteras; least, 1.46, at Weldon. 

director; H. McP. #uldwin, Sergeant, Signal  Corps, ussistanl. 

Precipitation (in inc?tes).--dver%e for the stnte, 3.46; greatest, 6.24, at 

Wind.-Prevailin direction, northeast.--Dr. Herbert B. Battle, Raleigh, 

OHIO. 
Temperatwe (in degrees Fu?ir.).-The memi tcm eratnre of the northern 

scction was 70.6 ; of tho middle sectioh 72.3 ; and of t i e  southern section, 75.6. 
These means nre 1.6, 1.0, and 1.8 belo! the averages for these sections. The 
mean temperature for the state, 72.1, 1s 1.3 Below the six-year mean. The 
maximum tern )erntiire, 97.0, occurred at, Dayton on the i th ,  and the mini- 
mum, 42.0, a t  ~’oungstown on tgo 13th. The mean daily rnnge, 22.6, a rees 
with the mean range for July. Thepentest  daily range was 41.0 at  Paufding 
011 the 30th, and the least, 6.0, at Hiram on the 9th. 

Precipitation (in inches).-Genernl and very heavy rains occurred iu all 
sections on the 8th, 9th, and 18th. General rains in all sections on the 4th 
nnd 6th ; in the middle and southern Sections on the 7th ; in the northern sec- 
tion on the 12th, 23d, 2Gth, and 27th ; and in tlie southern section on the 27th. 
1,ocal rains occurred in the northern section on the 7th, I l th ,  17th, 19th, 22d, 
nnd 31st; in the middle sectioli 011 the 6th 10th 12th, 13th, 17th, 23d, and 
27th ; and in the southern section 011 the loth, 13th, 17th, 19th, 23d, and 24th. 
The heaviest in any twenty-four hours occurred at  Newcomentown, where 
4.04 of rain fell between 3 p. m. of the 8th and 3 p. m. of the 9th. The mean 
rainfall in the northern section was 3.44 ; for the middle section, 4.87 ; and 
for the southern section, 4.91. These means are .OB, 1.26, and 1.60 nbove the 
means for July. The mean for the state, 4.40, is 0.94 above the average. 
making the deficiency for the year to August 1, 1.72. The cloud-burst and 
flood of the 19th which caused 80 much dame e and heavy loss of life a t  
Wheeling! West h g i n i a ,  also caused considerabfe damage on the Ohio side 
4 t  Martin s Ferry, Aetnaville, Bridgeport, Bellaire, and Saint Claimvi1le.- 
Prd. R. F. Thomas, Columbus, resident; Lie&. Charles E. Kilbournc, sec- 
retary; C. M. strong, %vale, &gnal corps, cusistcmt. 
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Temperature ( in  de rea  Fail,.).-The mean temperature for July, deter- 
mined from the tri-daiyy obscrvntions, wns 69.4, and from the mean ~naxitnums 
and mean minimums, 69.3. At Phila. 
delphia the monthly deficiency of temperature wns 124, and at PittsburF, 113. 
The highest temperatures did not reach the avcra e maximums by a few de. 
y e s ,  and thc minimnms ranged about 4 below &ose gcnernlly recorded in 

The extremes reported were, Charlesvillel 97 ; Carlisle, 96 .  Hunting. 
don, 94.5 ; Somerset, 94.5. Quakei-town, 94 ; Philadelphia, 93.8 ; $ark, 93.5; 
Chamliersburg, 03.5; Readit? 9f.5, the highest; and Coudcrsport, 38; Dy- 
berry, 39 ; Smethport, 39 ; 1 ellbboro~lgh, 40 ; Honesdale, 41 ; New Cnstle, 
41 ; and Wysox, 41, the lowest. 3Iost of the high teluperatures occurred on 
the 4th and 7th, and the lowest on the 13th, 14 th  and 16th. The nights were 

These are nbont 3 below the normal. 

nly. 

generally cool. 
Precipitation ( in  inches).-There wns an  average of 3.46 of rainfall, which 

is from half to three quarters of nn inch below the normal. It was fairly well 
distributed, although n few station8 report decided departures from the aver- 
n e. Thegrcatest totals were: Uniontown, 7.10 ; Indtann, 7.04 ; Beaver, 6.18; 
#ew Castle, 4.90; and Lock Haven, 4.75. The least were: Coudefsport, 1.40; 
Smethport, 1.40; Drifton, 2.16 ; and Ihnporiuni, 2.17. The heaviest amounts 
fell on the Sth, Oth, 18th, 19th, and 27th. I t  was seasonably distributed 
throughout the month, and there were few coriiplnints from drought.-Under 
direction of the fianklin Institute, Philadelphia; T.  F. Towmend, Sergeant, 
Signal Corps, assistant, in charge. 

SOUTH CAROLINA. 
The mean temperature for the month wm 78O.9, being 3'. 1 less than July, 

1887, when 8 2 O . O  was recorded. In  most instances the highest u~aximum tem- 
perature occurred on the 8th and 9th; the minimum tern ernture on the 18th. 

for July, 1887, shows a mean depth of 7.49 inches. The greatest amount ol 
precipitation occurred at Charleston, where a fall of 0.06 inches wns recorded: 
and the lemt monthly preci itation, 1.60 inches, at Allendale.-Ho~t. B. F. 
Butler, Columbia, director; bil l iam Line, sergearkt, Signal Corps, assistant. 

The month of July was characterized by two hot waves which prevailed 
during the first and iast weeks, by the small percentage of cloudiness and de. 
ficient rainfall. The amount of electrical disturbances wsarather less than usual. 

Temperature ( in  degrees Fahr.).-The mean femperature was 77.6, a little 
above the July mean of the past six years, the highest during the period bein 
that of last yea; oThe hi hest local mean was 88, recorded at  Woodstock, an: 

corded was 102, on the 'Lgth, at Hohenwnld, and was thc highest during the 
six years. The minimum temperature was 54, recorded also at Hohenwald, 
this station showin the rare occurrence of the two extremes in one month. 
This was 2 below tKe minimum of July of last year, which was the highest re. 
corded durin the ast six years. The maximum temperature was genernllj 
recorded on &e it!, 13th, 28th, and 31st, and the minimum on the 14th and 
21st. 

P,*ecipitation in  i?tches).-The mean precipihtton WF 2.60, more than 1.OC 
less than the J u  i y mean of the past six years. Of this amount the ensterr 
division received an average of about 5.00, the middle division about 2.76, and 
the western division a little more than 1.60. The rains which fell durin the 
month were mostly local in character, only three or four were what migft be 
termedgenerd rains fnllineduringthe month, these were on the 9th, loth, lgth, 
and 29th. The greatest daily rain was on the 1% and the greatest local rainfall 
in twenty-four consecutive hours waa 2.38, on the 1% at Ashwood, and the 
next was 2.16, on the 18th, at Waynesborou h. At  only n few stations was 

division. The greatest monthly rainfall was 6.00, recorded at Fostoria, and the 
least was 0.55, recorded a t  Lawreneeburg; the latter was the least amount re- 
corded in July the ast six years; the next being 0.67, nt .Howell, in Lincoln 
county, in 1886. i n i n  wns reported on twenty-two days. Hail wns reported 
at only one station during the month. Dews were reported at variousstatione 
on twenty-six days. 

revailing winds were west and southwest.-J. D. Plunket, 
M .  D., Nmhvi8, director; H. C. Rate, Signal Corps, assistant. 

The mean depth of rainfall for the month wns 3.68 inc 2: es, while the record 

TENNESSEE. 

the  lowest wns t4 , recor f ed at  Greeneville. The maximum temperature re. 

The daily ranges were very near the norma!. 

reported more than 1.00 of daily rainfall, and t % ese are principally in the middle 

Wirrd.-The 

TEXAS * 
The dnta used in this review is bnsed upon the records received from sixteen 

8 ecial cotton region stations, nine regular stations of the Signal Service, and 
tfe 8 a. m. daily weather maps issued at Galveston. The weather for July in 
Texas has been slightly cooler than the average, the mean temperature aver- 
aging from 0 . P  to 1" lower. Moderate rains were general in the state up to 
and including the 10th of the month. Since that date light showers here and 
there only have been reported. Later reports indicate that the country is suf- 
feringfrom drought. but not to any great extent, however. The meteorolo 'en1 
features were uniform presslire and temperature, absence of general a n t d e -  
struetive storms, and excessive recipitntion. 

Tern erature ( in degrees Eh&.).-The average tem ernture for the state 

and the mean of minimum temperature 74.2. Compared with the month of 
June, the average maximum temperature was about 3 higher, and the average 
miuimum temperature 2 higher. At seven places in thc state the maximum 
temperature was re orted 100 and over. The absolute range of temperature 
for the state WM 46 . The great- 

for JuI$ was 83. The mean of maximum tempernture P or the state w a s  92.6, 

g The average range for the state was 31.4. 

est month1 range reported x w  41,tt Fort Elliott and Sour Lake, and the 
least montgly range, 16, nt Cuero. l h e  highest temperature reported in the 
state wm 105 at Sour Lake 011 the 2d, 15 th  and 16th; the lowest temperature, 
6'3, at Weatherford, on the 23d. 

Precipitation ( in  itdm).--The average milifdl for Texns for July was 2.2G. 
This amount is 3.86 below the average for Jll.ne of this year, and 0.80 below 
the normal for July, as deduced f:o!n O!JServatlO1IS covering a period of several 
years. The average monthly precllj!tatlon for.four months-April, May, Jllne, 
and July-for the state w a s  5.00. 1 he follo~vl~%-llamed places report amounts 
exceeding 2 : Tyler 7.83 ; Orange, 6.98 ; 1'alestiiie, 4.36 ; Columbia, 3.93 ; 
Corsicann, 3.67 ; H:ntsville, 3.94 ; HotIston, 2.91 ; jiraco, 2.60 ; Fort Elliott, 
2.60 ; Corpus Christi, 2.26 ; and Brenhaln, 2,24 ; and the followin n a n d  
faces report nniounts less than .one Inch : Ab1leIiel Belton, Cuero, %earnel 

The greatest amount of 
precipitation in any twentyfour hours occyred at  Orange, 6.49, on the 6th. 
Colunibin had 3.04 on the 4 t h  and Palestine 2.67 inches on the 6th. The 
average precipitation for four molltbs ending July 81st was somewhat in elices 
of the avera e for the state. The greftcst IIlonthly precipitation was 7.83 at 
I'yler, and t f e  lenst monthly preciPltatloI1, 0.10, a t  Longview.-,% 0. I'ounq, 
N. I)., Galveston, director; Allen Bueil, Sergeant, Siynal Corps, assistad 

ongview, Loling, Rio Grande ClB, and Sari Antonio. 

Neteorological record of volunlarY observers and Army post mwgeoq  July, 
1888. 

Tempernturo. 
(Fahrenheit.) Stntions. - 

............ Auburn 93 

Edwnrdsville ...... 97 
E u  fnu I n 97 

Uerinudlr .......... 
Cnrrollton ......... 
Citronville ........ 
Florence. .  ......... 
Fort ~ e p o s i ~  ...... 3 

94 Gndsdcu 
Greensborough .... 94 
Mnrion ............ IW 
Mt. Vernon B'ks . . .  99 
Mount Willing .... 98 
New Mnrkct *... .. ., & Oyelikn .......... .ma 
Pino Apple ........ 100 
t)clllln. 97 

Troy . .  97 
Tuacnlooau 94 
Turrcuinliin 98 
U n i o n s  rings ..... 97 

Antclupe Vulley ....... 
Bangharts ............. 

Fort hlojnvc ....... 1'4 

............ 
........... 

....... Livingatoo.. 95 

............. 
l'nllndegn ......... 93 ............. ........ ........ 

...... 94 ~ u ~ ~ c y  €?end. 
ATiaona. 

Ccdar Springs. .  ........ 
Fort Hunchucu .... 97 
Fort hlcDowell .... I 16 

t i l O l J 0  .................. 
Holbrook .......... IW 
SI10 w lo w .............. 
Teviaton .............. 
Tucson 105 Wiiifllow .............. 
Willinina .............. 
Alcxnnder ......... 100 
Conwny ............ 98 
Dullns 99 
Dnyton 98 Dovnll's Blu ......... ff...... 98 

94 El Dorndo 
Forrest City 97 
Heber 99 
Helena 99 Hot S ring ............ 
Lend %il l  ............ .......... I I I  

99 Lonoke 
Mnlvern ........... 
hionticello ........ '9 
Newport .......... 105 

99 Pino Bluff 
Kusscllvillo ....... 100 

Nnshington rexaknnLi.:  : : : : : : Io0 ....... 97 

New \Vestminster.  86 

4lcntrnz Ialnnd .... 66 
4ngel I ~ l n n d  ....... 95 
Bnnning.. .......... 103 
Bnrstow ........... ~q 
Renicin Bnrrncks ...... 
Fort Bidwell sa 
Fort Qnston ....... r c q  
Fort 3Iuaon ............ 
jeorgetorvn ........ 99 

............ 
Arkansns. 

............. ............ 
....... ............. ............ 

Oscooln ............ 95 
Ozone ............. 94 

Portiu 103 

3tutt w t  96 

.......... ............. 

British CWanibia. 

Cnlifornia. 

...... 

67 

71 
64 

65 
65 
76 
64 
73 
65 
69 
a; 
.... .... .... 
59 
61 
52 

49 

85 

.... 

.... .... 

.... .... 
5 
$ 
56 
60 

2 

2 

2 

ss 
66 
70 
61 

66 
64 
67 

62 
62 

49 

51 

54 
52 

40 
37 

46 

.... 
,..# 

.... 

81.0 

! 83.2 
80.7 
80. 0 
81.0 

i 80.0 

I 82.0  
84.0 
8a. 8 
83.1 
78.5 
78.9 
80.9 
83.2 
84.4 
61.8 
81.0 
83.4 
80.6 
81.0 
77.0 

..... ..... ..... ..... 
93.0 

77'0 

..... ..... 

..... 
,.e.. ..... ..... ..... 
82.5 
82.7 
82.8 
82. I 
81.3 

80. 9 
82. 3 

84.2 
83.0 
87.8 

84. I 

78.3 

G: 3 
..... 

82.4 

82.4 

81.3 
63.4 
so. 9 

63.4 

5s. 4 
63.4 

80.8 
69.2 
70.8 
69.9 

.... 

61.3 .... 

California-Cont'd. 0 

Hydcsvi l lo  
Lewis Creek*. .;lo6 :;;fa';:. ........... I 13 ..... ......I 91 
Oroville ........... 
Presidio ofSnn F .. 87 
Bncramonto.. ...... IW 
Snlinns ............ 84 
Bnntn Bnrbarn ...... 86 

89 Snntn Mnrin 

Colarado. 
Bennett ............ 

........ I 85 .... 

........ 
Willow ............ I I I  

,115 
go Fort Lewis 

Gcor tonneeti2;i: ctown"""" * *  .I '4 

2. go 
4.83 i 
4.- I 
1.72 
0.76 I 
1.33 I 

2.72 

2.14 I 
1.60 
0.69 

0.20 , 
2.47 
0.68 
'I-. 

0.26 

?,:$ Ij 

1.35 

2.98 I 

1.95 l i  
0.60 

2.30 I 

1.22 , 
1.15 ' 
3. 62 
0.26 I 
2.85 
2.10 [ 

1.15 ,I 

5.31 
3.48 

1.00 I 

3.54 jl 

1.47 

.... 
0. I8 / I  
0.22  I 
0.01 I 
o. 36 
0.30 ,I 

nnrtrora fl..... .... Eg 
Hnrtfqrd 6 . .  ........ 88 
Jlnnsheld 

go ....... hliddlctown 
New Hnrtford 
Shelton ............ 

.......... 187 ........ 
....... 

.. 97 
98 Fort Pembinn ...... 94 

Fort Siaseton ...... IW 
Fort Sully ......... to6 
Fort Totten ........... 
Fort Yntes ........ IOI 

97 Gnrden City 
Gnllntin- .............. 
Highmore . .  ....... 104 
Kimbnll ...........  IO^ 
New England C i t y .  97 
h r k s t o n  .......... 6 

98 Riclinrdton 

Woonsocket ....... IO/ 
Dietrib& District o Columbia. res'v'r. 91 

Kendnll (ireon .... Iq 
Receiving res'v'rc.. 91 
WnPhin ton nque. 95 

Altnmonte8pringa. 98 
I g2 

Alvn* 
Archer 101 
Fort Mendo- ....... 97 
Homeland e... .... .I 97 

94 Mnnntee 
hlerritt's lslnnd 96 
St. Frrmcis Bnr'cks. 92 

93 Tnllnhnssee.. 
Qeorgia. 

Andersonville ..... IW 
Athens. .  ........... 99 
Forsyth .......... 97 

95 nl t i  r i e t ta 

........ 

........ 

........ 
Webater.  ......... .I101 

EfOMa. 

.............. ............. 
........... ... 

...... 

........... 
Milledgoville. ..... 95 

Idaho. 

.......... 
Illinold. 

Aledo I W  .......... 

- 
$ 
E 

60.4 
83.0 

79.8 
59.5 
70. a 
61.4 
67.0 
66.0 
80. I 

66.3 

_- 

E: ; 

.... 
62.5 

70.6 

66.4 
67.6 
67.8 
67.8 

.... 
70.4 

2: : .... 
66. 4 

70.4 
69.9 
70.7 

69.8 
70. I 
76.0 
67.8 
73.0 
70.4 
67.0 

66.9 
73.0 

74.2 
75.1 

76. o 
76.4 
75.6 
78.8 

.... 

.... 

2: : 

.... 
g8. 3 

a. 2 
Sa. o 
8% 7 
Q.3 
80. 2 
80.8 
81.7 

73.8 
79.0 
82.0 
78.0 
81.4 

75.6 
66.0 .... 
75.4 
75.2 

/ 

d 
b 
2 
L 

0.97 

.- 

I 

1116. 

..... 
1*38 ..... 
..... 0. o? 
0.01 
0.00 
0.00 

:: s 
:: z ..... 

3.14 
1.90 
a.35 
1.93 
1.92 

2: ,": 
1.85 ..... 
1.75 
2.73 

1.61 
3.04 

3' 48 
3.40 

4.55 

5.79 
0.90 
0.90 
I. 16 

::ij 
3. 

3: za 

:: 3 

;: $ 

, . . * e  

1.62 

3.10 

, . . e .  

..... 
5.95 
3.74 
10.11 
4.45 
7.96 
9 65 
3' 40 
3.45 

3.15 

3' 
2.48 
2.44 

0.76 
a4 

0 . 9  

d. 60 
3' 15 

1.3 


